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CLAIMS: 



■ — f /Tn ^hod ' flrdete ^^ optica l p r oporty - of an optii 

under test (18), comprising the steps of: 

splitting an incoming light beam (4) into a first initial light beam (1 0)^f\6 a 
5 second initial light beam (1 2), 

splitting first initial light beam (10) into a first light beam (27)^nd a second 
light beam (26), 

coupling the first light beam (27) into the optical deyfce under test (18), 

letting the second light beam (26) travel a different path as the first light 
10 beam (27), 

superimposing the first (27) and the second light beam (26) to produce 
interference between the first light beam (27) and the second light beam 
(26) in a resulting first superimposed light beam (46), 

detecting the power of the first superimposed light beam (46) for deriving 
1 5 a first signal over time corttaining information about the optical property of 

the device under test (1 8) when tuning the frequency of the incoming light 
beam (4) over a men frequency range, 

splitting the second initial light beam (12) in a fifth light beam (24) and a 
sixth light j^am (25), 

20 superimposing the fifth (24) and the sixth light beam (25) after each light 

beam (24, 25) has traveled a different path, to produce interference 
stween the fifth (24) and the sixth light beam (25) in a resulting second 
'superimposed light beam (44), 

detecting the power of the resulting second superimposed light beam (44) 
25 ( for deriving a second signal over time containing information about the 
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time dependence of the frequency when tuning the frequency of the 
incoming light over a given frequency range, 

compensating a time-delay between the first and the second signaL/and 

deriving a frequency dependency of the first signal for deriving the optical 
property of the optical device under test (18). 

2. The method of claim 1 , further comprising the steps of: 

deriving elements of the Jones matrix for the optical device under test 
(18) from the compensated frequency dependence of the detected 
powers. 

The method of the claims 1 or 2, further comprising at least one of the 
following steps: 

using a first light beam (27) witMmnM polarization, detecting the power 
of the resulting first superimposed light beam (46) as a function of 
frequency and polarization, ancMeriving the polarization mode dispersion 
of the device under test (18yfrom the information obtained through the 
measurement, preferably represented as Jones matrix elements of the 
device under test (18) 

deriving the chromsftic dispersion of the device under test (18) from the 
Jones matrix ele/nents of the device under test (18), 

using a first tight beam (27) with defined polarization, detecting the power 
of the resulting first superimposed light beam (46) as a function of 
frequency and polarization, and deriving the principal states of 
polarisation of the device under test (1 8) from the Jones matrix elements 
of (tie device under test (1 8), 



lising a first light beam (27) with defined polarization, detecting the power 
of the resulting first superimposed light beam (46) as a function of 
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frequency and polarization, and deriving the polarization aepenaenHbss 
of the device under test (18) from the Jones matrix elements of the device, 
under test (18), 

using a first light beam (27) with defined polarization, detecting th^power 
of the resulting first superimposed light beam (46) as a function of 
frequency and polarization, and deriving the fast and slow^roup delays, 
associated with the fast and slow principal states of polarization of the 
device under test (18) from the Jones matrix elements/of the device under 
test (18), 



deriving the insertion loss of the device under test (18) from the Jones 



matrix elements of the device un 

deriving the transmissivity of refl 
the Jones matrix elements of the 




the device under test (2) from 
e under test (2), and/or 



using a first light beam (27) with defined polarization, detecting the power 
of the resulting first superimppBed light beam (46) as a function of optical 
frequency and polarization/ and deriving higher-order polarization mode 
dispersion parametersysuch as the rate of change of the differential 
group delay with frequency, from the Jones matrix elements of the device 
under test (2). 



4. The method 



choosin 




one of the claims 1 - 3, further comprising the steps of: 



time-delay to be - (r 2 - r, ) + x d , 



t 2 b£ing the delay of the sixth light beam (25) relative to the fifth light 
befeim (24), being the delay of the first light beam (27) relative to the 
Second light beam (26), ( x 2 - Ti ) being an internal delay, T d being an 
external delay. 
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"Tt^oftwarg^rogram or product, preferably stor§ti-efi-a. data nap: 
executing the method of one of the claims 1 to 4 when run on a 
processing system such as a computer. 

An apparatus for determination of a property of an optical devk^ under 
test (18), preferably a heterodyne optical network ar^yzer (1), 
comprising: 

a first beam splitter (8) in the path (6) of the incomino'light beam (4) for 
splitting the incoming light beam (4) into a first initial light beam (10) 
traveling a first initial path and a second initial light beam (12) traveling a 
second initial path, 



^path oMhe first initial light beam (10) for 
/nto a first light beam (27) traveling 
^26) traveling a second path, wherein 
the optical device under test (1$) can be coupled in said first path for 
coupling in the first light beana (27), 



a second beam splitter (22) in th 
splitting the first initial light bean 
a first path and a second light b 



a third beam splitter (22) in said first and in said second path for 
superimposing the firsr (27) and the second light beam (26) after the 
second light beam (2b) has traveled a different path as the first light beam 
(27) to produce interference between the first light beam (27) and the 
second light beslm (26) in a resulting first superimposed light beam (46) 
traveling a firet resulting path, 

a first povver detector (56) in said first resulting path for detecting the 
power of the resulting first superimposed light beam (46) traveling the first 
resulting path as a function of frequency when tuning the frequency of the 
iming light beam (4) over a given frequency range, 

fourth beam splitter (20) in said second initial path for splitting the 
f second initial light beam (1 2) in a fifth light beam (24) traveling a fifth path 
and a sixth light beam (25) traveling a sixth path, 
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~> — a^tfthlJeam splitter (20) in said fifth and said sixth path for superimposing 
the fifth (24) and the sixth light beam (25) after each light beam (24, 25) 
has traveled a different path, to produce interference between the fiftn 
(24) and the sixth light beam (25) in a resulting second superimposed/light 
beam (44) traveling a second resulting path, / 

a second power detector (54) in said second resulting path for detecting 
the power of the resulting second superimposed light beam (44) as a 
function of frequency when tuning the frequency of the incoming light 
beam (4) over a given frequency range, / 

whereby an output of the power detector (540 is connected with an 
evaluation unit for: 

detecting a time dependenc] 
when tuning the frequency c 
given frequency range, 

using a time-delay for compensating an external and/or an internal 
time-delay, and / 

deriving the optical property of the optical device under test (18) 
from the compensated optical frequency dependencies of the 
detected powers/ 

7. A method of determination of an optical property of an optical device 
under test (18), comprising the steps of: 

a) tuningyan optical frequency X of an optical beam (4), 

b) deriving a dependency of the optical frequency X of the optical 
beam (4) over a first time period t, 

c) deriving a dependency of the optical property of the device under 
test (18jb\£er a second time period t +At, 




a tuning gradient of the frequency 
thMncoming light beam (4) over the 
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d) syncTironizingTfi 
the optical beam (4) with the time dependency of the optica 
property of the device under test (1 8), and 

e) deriving the frequency dependency of the optical proppfty of the 
device under test (18) from the synchronized time dependencies. 



8. The method of claim 7, 

wherein steps b) and c) are performed with th/ use of at least one 
interferometer. 

9. The method of claims 7 or 8, 

wherein step d) is performed W usin^a time-delay to synchronize the 
time dependency of the optilalVre^uency X of the optical beam (4) with 
the time dependency of the optical property of the device under test (18). 

1 0. The method of any one of toe claims 7-9, 
wherein the synchronization is dynamic or static. 

11. A method of deterptiination of an optical property of an optical device 
under test (18), comprising the steps of: 

tuning a frec/ency of an incoming light beam (4) over a given frequency 
range, 

splitting the incoming light beam (4) into a first initial light beam (10) and a 
second initial light beam (12), 

flitting first initial light beam (10) into a first light beam (27) and a second 
flight beam (26), 

>ling th e first light beam (27) into the optical device under test (18), 
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ling fh^^cl5nH^^ travel a differenfpatn asffieTirst light 

beam (27), 

superimposing the first (27) and the second light beam (26) to produce 
interference between the first light beam (27) and the second light beam 
(26) in a resulting first superimposed light beam (46), 

detecting the power of the first superimposed light beam (46) for deriving 
a first signal over time containing information abou^ne optical property of 
the device under test (18), 

splitting the second initial light bfa^ (12)/m a fifth light beam (24) and a 
sixth light beam (25), 

superimposing the fifth (24) andJtKe sixth light beam (25) after each light 
beam (24, 25) has traveled/a different path, to produce interference 
between the fifth (24) and/fhe sixth light beam (25) in a resulting second 
superimposed light beam (44), 

detecting the poytfer of the resulting second superimposed light beam (44) 
for deriving a'second signal over time containing information about the 
time dependence of the frequency, 

compensating a time-delay between the first and the second signal, and 

deriving a frequency dependency of the first sign al for derivin g the optical 
property of the optical deyjj 




